Purification to homogeneity and properties of glucosidase II from mung bean seedlings and suspension-cultured soybean cells.
Glucosidase II was purified approximately 1700-fold to homogeneity from Triton X-100 extracts of mung bean microsomes. A single band with a molecular mass of 110 kDa was seen on sodium dodecyl sulfate gels. This band was susceptible to digestion by endoglucosaminidase H or peptide glycosidase F, and the change in mobility of the treated protein indicated the loss of one or two oligosaccharide chains. By gel filtration, the native enzyme was estimated to have a molecular mass of about 220 kDa, suggesting it was composed of two identical subunits. Glucosidase II showed a broad pH optima between 6.8 and 7.5 with reasonable activity even at 8.5, but there was almost no activity below pH 6.0. The purified enzyme could use p-nitrophenyl-alpha-D-glucopyranoside as a substrate but was also active with a number of glucose-containing high-mannose oligosaccharides. Glc2Man9GlcNAc was the best substrate while activity was significantly reduced when several mannose residues were removed, i.e. Glc2Man7-GlcNAc. The rate of activity was lowest with Glc1Man9GlcNAc, demonstrating that the innermost glucose is released the slowest. Evidence that the enzyme is specific for alpha 1,3-glucosidic linkages is shown by the fact that its activity on Glc2Man9GlcNAc was inhibited by nigerose, an alpha 1,3-linked glucose disaccharide, but not by alpha 1,2 (kojibiose)-, alpha 1,4(maltose)-, or alpha 1,6 (isomaltose)-linked glucose disaccharides. Glucosidase II was strongly inhibited by the glucosidase processing inhibitors deoxynojirimycin and 2,6-dideoxy-2,6-imino-7-O-(beta-D- glucopyranosyl)-D-glycero-L-guloheptitol, but less strongly by castanospermine and not at all by australine. Polyclonal antibodies prepared against the mung bean glucosidase II reacted with a 95-kDa protein from suspension-cultured soybean cells that also showed glucosidase II activity. Soybean cells were labeled with either [2-3H]mannose or [6-3H]galactose, and the glucosidase II was isolated by immunoprecipitation. Essentially all of the radioactive mannose was released from the protein by treatment with endoglucosaminidase H. The labeled oligosaccharide(s) released by endoglucosaminidase H was isolated and characterized by gel filtration and by treatment with various enzymes. The major oligosaccharide chain on the soybean glucosidase II appeared to be a Man9(GlcNAc)2 with small amounts of Glc1Man9(GlcNAc)2.